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Abstract 1 
Adequate vegetable and fruit consumption is necessary for preventing nutrition-related 2 
diseases. Socioeconomically disadvantaged adolescents tend to consume relatively few 3 
vegetables and fruits. However, despite nutritional challenges associated with socioeconomic 4 
disadvantage, a minority of adolescents manage to eat vegetables and fruit in quantities that 5 
are more in line with dietary recommendations. This investigation aimed to identify 6 
predictors of more frequent intakes of fruits and vegetables among adolescents over a two-7 
year follow-up period. Data were drawn from 521 socioeconomically disadvantaged 8 
(maternal education ≤Year 10 of secondary school) Australian adolescents aged 12-15 y. 9 
Participants were recruited from 37 secondary schools and completed online surveys in 10 
2004/2005 (baseline) and 2006/2007 (follow-up). Surveys comprised a 38-item FFQ and 11 
questions based on Social Ecological models examining intrapersonal, social and 12 
environmental influences on diet. At baseline and follow-up, respectively, 29% and 24% of 13 
adolescents frequently consumed vegetables (≥2 times/day); 33% and 36% frequently 14 
consumed fruit (≥1 time/day). In multivariable logistic regressions, baseline consumption 15 
strongly predicted consumption at follow-up. Frequently being served vegetables at dinner 16 
predicted frequent vegetable consumption. Female sex, rarely purchasing food or drink from 17 
school vending machines, and usually being expected to eat all foods served predicted 18 
frequent fruit consumption. Findings suggest nutrition promotion initiatives aimed at 19 
improving eating behaviours among this at-risk population should focus on younger 20 
adolescents, particularly boys; improving adolescent eating behaviours at school; and 21 
encouraging families to increase home availability of healthy foods and implement meal time 22 
rules. 23 
 24 
 25 
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Introduction1 28 
Consumption of vegetables and fruit, particularly during adolescence, can significantly aid in 29 
preventing morbidity and mortality from a range of chronic diseases (World Health 30 
Organization, 1999). However, adolescent intakes of such foods remain poor (Bates, Lennox, 31 
Prentice, Bates, & Swan, 2012; Larson, Laska, Story, & Neumark-Sztainer, 2012). Further, as 32 
adolescents mature, the quality of their diet tends to decline (Pedersen, Meilstrup, Holstein, & 33 
Rasmussen, 2012; Rasmussen, et al., 2006). Socioeconomically disadvantaged adolescents, 34 
e.g. those from families with low levels of parental education, low income households, or 35 
living within socioeconomically disadvantaged neighbourhoods, are particularly at risk of 36 
consuming inadequate amounts of vegetables and fruit (Morley, et al., 2012; Richter, et al., 37 
2009). 38 
Although socioeconomically disadvantaged adolescents’ diets tend to be poorer than 39 
those of more advantaged adolescents, some disadvantaged adolescents are able to meet 40 
vegetable and fruit dietary recommendations (Di Noia & Thompson, 2012; Stephens, 41 
McNaughton, Crawford, Macfarlane, & Ball, 2011). Disadvantaged adolescents who manage 42 
to consume a healthy diet, despite the odds of less healthy eating behaviour associated with 43 
socioeconomic disadvantage, can be considered to be displaying a form of ‘resilience’ (Ball, 44 
et al., 2012). A focus on resilience represents a relatively novel avenue for identifying 45 
potential intervention targets that can be utilized in the design of nutrition promotion 46 
initiatives aimed at improving dietary intakes among other socioeconomically disadvantaged 47 
adolescents. 48 
                                                            
1 Abbreviations: AGHE (Australian Guide to Healthy Eating), SEP (Socioeconomic 
position), YEP (Youth Eating Patterns). 
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Social Ecological models have been employed as theoretical frameworks to better 49 
understand the range of intrapersonal, social and environmental determinants of adolescent 50 
dietary behaviour (Pearson, Biddle, & Gorely, 2009a; Rasmussen, et al., 2006). Consistent 51 
with this framework, a number of factors from each domain have been reported to be 52 
associated with adolescent diet. Self-efficacy, perceived importance of health behaviours, 53 
taste-preferences, food-related behaviours such as meal frequency and snacking, and barriers 54 
to healthy eating, including cost, time and inconvenience exemplify intrapersonal 55 
determinants of dietary intakes among adolescents (Rasmussen, et al., 2006). Social 56 
determinants include interactions with family, friends and peers (Bruening, et al., 2012; 57 
Pearson, et al., 2009a), as well as parenting style, role-modelling of healthy eating, 58 
reinforcement, perceived social norms and cultural factors (Pearson, et al., 2009a). There are 59 
also a number of environmental influences on adolescent eating behaviour, including 60 
availability, accessibility and affordability of foods at home, school and in neighbourhoods 61 
local to adolescents’ homes and schools (de Vet, et al., in press; Larson, et al., 2012; Laska, 62 
Hearst, Forsyth, Pasch, & Lytle, 2010). 63 
Factors associated with more ‘resilient’ (frequent) intakes of vegetables and fruit in a 64 
cross-sectional study of 1014 disadvantaged adolescents in Melbourne, Australia have been 65 
reported previously (Stephens, et al., 2011). Greater perceived importance of health and 66 
frequently being served vegetables with dinner were associated with frequent vegetable and 67 
fruit intakes among both sexes, and friends’ support for healthy eating was associated with 68 
frequent vegetable consumption among disadvantaged boys (Stephens, et al., 2011). Findings 69 
were mixed for adherence to family meal time rules. Less stringent adherence to rules 70 
including whether the adolescent was allowed to buy whatever was liked at fast-food places 71 
(both sexes) and being expected to eat all foods (boys) was associated with frequent 72 
vegetable and fruit consumption; while the opposite was observed when girls were expected 73 
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to eat all foods served (Stephens, et al., 2011). However, whether these or other factors are 74 
predictive of greater intakes of fruits and vegetables in this target population over time has 75 
not been previously reported. 76 
The present study aimed to identify intrapersonal, social and environmental 77 
predictors of frequent consumption of fruits and vegetables among socioeconomically 78 
disadvantaged adolescents over two years, using a longitudinal study design. 79 
 80 
Methods 81 
Participants and setting 82 
The present investigation draws on longitudinal data from a sub-sample of 521 83 
socioeconomically disadvantaged adolescents who participated in the ‘Youth Eating Patterns’ 84 
(YEP) Study. YEP Study details have been reported previously (Pearson, Ball, & Crawford, 85 
2012; Stephens, McNaughton, Crawford, & Ball, 2012), and are briefly outlined below. 86 
Adolescents participated at baseline in 2004-2005, and were followed up in 2006-2007. Open 87 
invitations to participate at baseline were distributed to all co-educational government and 88 
Catholic secondary schools that had ≥200 enrolments in Years 7-12 located in metropolitan 89 
Melbourne and non-metropolitan Gippsland region (east of Melbourne), Australia. Thirty-90 
seven schools (twenty metropolitan, seventeen non-metropolitan) agreed to participate (out of 91 
seventy schools meeting inclusion criteria). All students (n=9842) from Year 7 (aged 12-13 92 
y) and Year 9 (aged 14-15 y) were invited to participate in an online survey. Adolescents’ 93 
parents provided written informed consent, and surveys were completed during class time by 94 
3264 sociodemographically diverse adolescents (n=2010 in Year 7, n=1254 in Year 9; 95 
baseline response rate=33.2 %). 96 
In 2006 schools that participated in the YEP Study at baseline were contacted again to 97 
register their interest in continuing study involvement. At follow-up, 1938 adolescents 98 
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participated, representing a response rate of 59% (n=3264 adolescents completed the baseline 99 
YEP survey). 100 
A total of 1287 socioeconomically disadvantaged adolescents participated in the YEP 101 
Study at baseline, and 708 (55%) participated at follow-up. Maternal highest level of 102 
education (self-reported at baseline) was used to define socioeconomic position (SEP) as 103 
follows: ‘low’, mother completed ≤Year 10 of secondary school; ‘medium’, mother 104 
completed Year 12 secondary school and/or a technical or trade school 105 
certificate/apprenticeship; and ‘high’, mother completed a university or tertiary qualification. 106 
In past dietary research maternal education has been shown to be an appropriate indicator of 107 
SEP among adolescents (Ball, et al., 2009; Cameron, et al., 2012; Chen, Shiao, & Gau, 2007; 108 
Colapinto, Fitzgerald, Taper, & Veugelers, 2007; Larson, Story, Wall, & Neumark-Sztainer, 109 
2006; MacFarlane, Crawford, & Worsley, 2010; Nilsen, Krokstad, Holmen, & Westin, 2010; 110 
Pearson, et al., 2009a; Rasmussen, et al., 2006). 111 
Among disadvantaged adolescents participating at both time points (n=1287), 112 
disadvantaged adolescents with complete data (n=521) for all measures included in the 113 
present investigation (sociodemographic characteristics, predictor variables, frequency of 114 
intake at baseline, and frequency of intake at follow-up) were compared to those adolescents 115 
with incomplete data (n=766) across those measures, with few statistically significant 116 
(P≤0.01) differences in these variables existing between groups. When compared with 117 
disadvantaged adolescents with incomplete data, those with complete data perceived greater 118 
availability of nutritious food at home, reported having plenty of food available at home 119 
often, were always expected home for dinner, had small amounts of spending money, rarely 120 
skipped breakfast, rarely bought food or drink from the school canteen and rarely left school 121 
grounds to purchase food or drink. No significant differences were observed between groups 122 
for the remaining thirty-one variables. 123 
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The research described herein was carried out in accordance with The Code of Ethics 124 
of the World Medical Association (Declaration of Helsinki) for experiments involving 125 
humans. The study protocol was approved by Deakin University’s Ethics Committee (i.e. 126 
Institutional Review Board), the Victorian Department of Education and Training, and the 127 
Catholic Education Office (EC 227–2003), and all participants provided written informed 128 
consent.  129 
 130 
Measures 131 
Outcome variables 132 
A thirty-eight item food frequency questionnaire (FFQ) based on food intake questions 133 
recommended by the Australian Food and Nutrition Monitoring and Surveillance Unit 134 
(Marks, Webb, Rutishauser, Riley, & Commonwealth Department of Health and Aged Care, 135 
2001) and those used in the 1995 National Nutrition Survey (McLennan & Podger, 1998) 136 
which have demonstrated validity and reliability (Marks, et al., 2001; McLennan & Podger, 137 
1998), was included in both YEP surveys. FFQ items were based on food and beverages most 138 
commonly consumed by adolescents (McLennan & Podger, 1998). Adolescents responded on 139 
a seven point scale the frequency with which they had eaten each food item in the previous 140 
month (scored 1-7). As the FFQ did not include portion size, it was not possible to calculate 141 
serving size, therefore scores were converted from monthly frequencies to represent 142 
equivalent daily frequencies for vegetables and fruit separately at baseline and at follow-up as 143 
follows. ‘Not in the last month’, i.e. consumed 0 times per day (scored 0.00), ‘several times 144 
per month’ (0.07), ‘once a week’ (0.14), ‘a few times a week’ (0.36), ‘most days’ (0.71), 145 
‘once per day’ (1.00) and ‘several times per day’ (2.50). Such an approach is commonly used 146 
with FFQs (The Cancer Council of Victoria, 2009) and has been employed previously to rank 147 
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individuals’ dietary intakes (Di Noia & Contento, 2009; Kvaavik, Batty, Ursin, Huxley, & 148 
Gale, 2010). 149 
The ‘vegetables’ food group included potatoes (excluding chips, French fries, wedges, 150 
fried potato), salad and cooked vegetables, and the ‘fruit’ food group included fruit only, 151 
excluding fruit juice. ‘Frequent intake’ among socioeconomically disadvantaged adolescents 152 
was conceptualized as consuming vegetables and fruit frequently, that is, at least daily 153 
consumption. Frequent intakes of vegetables and fruit were defined as ≥2 times/day and ≥1 154 
time/day, respectively. While defining frequent intake on the basis of achieving 155 
recommendations outlined in the Australian Guide to Healthy Eating (AGHE) (Smith, 156 
Kellett, & Schmerlaib, 1998) would have been preferable, this was not possible as few 157 
participants met recommendations (e.g. at baseline only 7% met recommendations of ≥4 158 
serves/day of vegetables), which would have resulted in sample sizes too small to permit 159 
meaningful statistical analyses. The more conservative cut points were considered reasonable, 160 
since consumption of even small amounts of vegetables and fruit can aid in reducing disease 161 
risk (McCullough, et al., 2003; Steinmetz & Potter, 1996). It should be noted that the AGHE 162 
were recently updated and replaced with the Australian Dietary Guidelines (National Health 163 
and Medical Research Council & Department of Health and Ageing, 2013). The previous 164 
AGHE recommendations were used in the present investigation as they represent 165 
recommendations in place at the time the YEP Study was conducted. 166 
 167 
Predictor variables 168 
Social Ecological models (Bronfenbrenner, 1979; Stokols, 1996) served as a framework for 169 
development of survey items designed to assess intrapersonal, social and environmental 170 
factors hypothesized to influence eating behaviours of adolescents. Existing survey measures 171 
with established reliability and validity were included where possible in the development of 172 
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these instruments. Those measures used in the baseline survey are summarised in 173 
Supplemental Table 1. Categorical-response items measuring a particular construct were used 174 
to construct scales, e.g. four items measuring maternal role-modelling of healthy eating were 175 
summed to give a composite score. Cronbach’s ɑ coefficients calculated for all summed 176 
scales used in the present investigation have been reported previously (Stephens, et al., 2012), 177 
and ranged from 0.71 to 0.84 showing respectable internal reliability (DeVellis, 2003). 178 
 179 
Covariates 180 
Sociodemographic data were gathered in the baseline survey, and as previous research has 181 
demonstrated sociodemographic characteristics including sex, age, and region of residence 182 
(metropolitan or non-metropolitan) (Rasmussen, et al., 2006; Shi, Lien, Kumar, & Holmboe-183 
Ottesen, 2005) are associated with adolescent diet, these variables were considered as 184 
covariates in the present investigation. 185 
 186 
Statistical Analyses 187 
Descriptive statistics were employed to describe sociodemographic characteristics of 188 
participating adolescents and proportions demonstrating frequent vegetable and fruit 189 
consumption at both study time points. McNemar tests were performed to determine if 190 
changes in proportions over time were significant (P≤0.05). Bivariable logistic regression 191 
analyses were conducted to identify associations between sociodemographic characteristics 192 
(sex, age, region of residence) and frequent consumption at baseline and follow-up. Only 193 
those sociodemographic characteristics found to be statistically significantly (P≤0.01) 194 
associated with each dietary outcome were included as covariates in further bivariable and 195 
multivariable analyses. A P value of ≤0.01 (rather than P≤0.05) was applied, serving as a 196 
more stringent criterion for determining statistical significance as the relatively large sample 197 
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size used and large number of tests conducted in the present investigation increased the 198 
likelihood of a Type I error. Co-linearity between predictor variables was calculated using 199 
Spearman non-parametric correlation coefficients. Two predictor variables were considered 200 
to be co-linear if rho≥0.4, indicating a moderate correlation (O'Rourke, Hatcher, & Stepanski, 201 
2005). Of co-linear predictor variable pairs, only the predictor variable most strongly 202 
associated with either of the two food group outcomes was included in further analyses. 203 
Therefore the ‘Self-efficacy for fruit’ and ‘Perceived importance of healthy behaviours’ 204 
scales, and the ‘Expected to have good manners’ categorical-response item were excluded 205 
from further analyses due to co-linearity. 206 
Associations between baseline predictor variables and frequent consumption of each 207 
food group outcome at follow-up, adjusting for food group intake at baseline, and covariates 208 
(if applicable), were determined in bivariable logistic regression analyses. Those statistically 209 
significant (P≤0.01) factors identified in bivariable analyses were then entered into 210 
multivariable logistic regression analyses, which included adjustment for baseline frequency 211 
of intake and relevant sociodemographic covariates, where applicable. The YEP Study 212 
involved recruitment of adolescents by school, therefore potential clustering effects by school 213 
were adjusted for in regression models by using the ‘cluster’ command in STATA to generate 214 
robust standard errors. Statistical analyses were conducted using STATA Statistical Software: 215 
Release 12 (2011, StataCorp). 216 
 217 
Results 218 
Participants had diverse sociodemographic characteristics (Table 1). Changes in intake over 219 
time were analysed, and proportions of adolescents consuming vegetables frequently (≥2 220 
times/day) significantly decreased from 29% (95% CI: 0.25, 0.33) at baseline to 24% (95% 221 
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CI: 0.20, 0.28) at follow-up. While not significant, frequent fruit consumption (≥1 time/day) 222 
increased from 33% (95% CI: 0.29, 0.37) to 36% (95% CI: 0.32, 0.40) over two years. 223 
 Findings from the bivariable logistic regression analyses utilized to identify 224 
statistically significant (P≤0.01) covariates and predictor variables for inclusion in 225 
multivariable logistic regression models are shown in Supplemental Table 2. 226 
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Longitudinal predictors of frequent consumption of vegetables and fruit 227 
Statistically significant (P≤0.01) baseline predictors of socioeconomically disadvantaged 228 
adolescents’ frequent consumption at follow-up identified from bivariable analyses that 229 
remained significant in multivariable analyses are summarized in Table 2. 230 
 When compared with adolescents who reported having ≥$20 of spending money/week 231 
at baseline, adolescents who had $5-$9 spending money/week at baseline were 66% less 232 
likely to be frequent consumers of vegetables at follow-up. Adolescents who were always 233 
served vegetables with dinner at baseline were more than two-and-a-half times more likely to 234 
consume vegetables frequently at follow-up when compared with those who were 235 
infrequently served vegetables at dinner. Frequent vegetable consumption at baseline 236 
predicted frequent vegetable consumption at follow-up. 237 
Disadvantaged adolescents who were usually expected to eat all foods served even if 238 
disliked were 89% more likely to frequently consume fruit at follow-up when compared with 239 
those who did not have to adhere to this family meal time rule. Finally, disadvantaged 240 
adolescents who consumed fruit frequently at baseline were more than three and a half times 241 
more likely as those who did not to remain frequent consumers of fruit at follow-up. Girls 242 
had 72% higher odds of frequent fruit consumption at follow-up than did boys. Adolescents 243 
who reported hardly ever purchasing food or drink from school vending machines at baseline 244 
were nearly three times as likely to frequently consume fruit at follow-up when compared to 245 
adolescents who made vending machine purchases more often. 246 
 247 
Discussion 248 
Among socioeconomically disadvantaged adolescents who participated at follow-up in the 249 
YEP Study frequent vegetable consumption decreased over the two-year follow-up period, 250 
while frequent fruit consumption increased. A range of intrapersonal, social and 251 
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environmental predictors of disadvantaged adolescents’ frequent consumption of vegetables 252 
and fruit during mid- to late-adolescence was also identified. 253 
Previous studies have shown that few socioeconomically disadvantaged adolescents 254 
meet dietary recommendations for vegetables and fruit. Among UK adolescents residing in 255 
the most deprived areas of London, 43% of boys and 39% of girls managed to consume five 256 
or more combined fruit and vegetable servings daily (Wardle, et al., 2003). Twelve per cent 257 
of socioeconomically disadvantaged African-American adolescents consumed ≥5 combined 258 
daily servings of fruit and vegetables (Di Noia & Thompson, 2012). In Australia, 22.5% of 259 
disadvantaged adolescents managed to consume ≥4 daily vegetable serves (Morley, et al., 260 
2012). Present findings support the observation that relatively low proportions of 261 
disadvantaged adolescents meet fruit and vegetable recommendations. However, findings 262 
also demonstrate that some adolescents are able to overcome challenges associated with 263 
socioeconomic disadvantage, along with dietary challenges often associated with progression 264 
through adolescence (Rasmussen, et al., 2006), to consume a diet more in line with 265 
recommendations. 266 
Greater spending money at baseline predicted greater odds of frequently consuming 267 
vegetables at follow-up. Past research showed that socioeconomically disadvantaged US 268 
adolescents who had more spending money than others were more likely to consume high-269 
energy foods and beverages, however they were also more likely to eat more vegetables and 270 
fruit (Wang, et al., 2007). A number of explanations are possible as to why greater amounts 271 
of spending money might result in increased odds of frequent vegetable consumption. While 272 
disadvantage in the present study was defined according to maternal education, it is possible 273 
frequent consumers of vegetables who had more spending money could be defined as having 274 
higher SEP when using other SEP measures, e.g. family income. Family income was not 275 
accounted for in multivariable models as this was not measured in the YEP Study. While no 276 
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association was found between how much spending money US adolescents had and family 277 
income (Wang, et al., 2007), among Norwegian adolescents, as family income increased, 278 
combined vegetable and fruit consumption frequency increased (Bere, van Lenthe, Klepp, & 279 
Brug, 2008). That study also found that adolescents in high income families reported greater 280 
home availability of fruit and vegetables (Bere, et al., 2008). Another explanation for 281 
observations in the present investigation may be that parents of frequent vegetable consumers 282 
may give their children more money because they are confident that their adolescent will 283 
spend money appropriately, e.g. by purchasing healthy foods. 284 
Rarely purchasing food or drink from school vending machines at baseline predicted 285 
frequent fruit consumption two years later. Previous research has demonstrated that the 286 
presence of snack vending machines was negatively associated with adolescent fruit 287 
consumption (Kubik, Lytle, Hannan, Perry, & Story, 2003). Adolescents who frequently 288 
consumed fruit in the present study reported having access to vending machines at school, yet 289 
managed to avoid purchasing food or drink from them. Avoiding purchasing foods from 290 
vending machines may be mediated by some other unmeasured factor, e.g. adolescents who 291 
frequently consumed fruit may prefer the taste of fruit over high-energy foods available in 292 
vending machines. Schools could be encouraged to remove vending machines from their 293 
campuses, or at minimum ensure that healthy snacks and beverages appetizing to adolescents 294 
are provided in vending machines. Adolescents could also be encouraged to take home-295 
prepared school lunches and snacks, rather than making vending machine food purchases at 296 
school. 297 
Socioeconomically disadvantaged adolescents who at baseline had to eat all foods 298 
served even if disliked were more likely to consume fruit frequently at follow-up than 299 
adolescents who did not adhere to this rule. Among adolescents from all SEP levels, 300 
perceived stricter practices toward high-calorie beverage intake have been shown to predict 301 
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lower intake of such beverages (de Bruijn, Kremers, de Vries, van Mechelen, & Brug, 2007; 302 
Ezendam, Evans, Stigler, Brug, & Oenema, 2010). Parents of disadvantaged adolescents 303 
could therefore be encouraged to implement meal time rules such as adolescents having to eat 304 
all foods served even if those foods are disliked. 305 
Frequently being served vegetables at dinner at baseline predicted frequent vegetable 306 
consumption at follow-up. Previously, increased home availability of vegetables and fruit 307 
longitudinally predicted consumption of those foods among US adolescents (Larson, et al., 308 
2012; Larson, et al., 2008). Collectively findings suggest that families of adolescents who 309 
have healthier diets provide nutritious foods at home. How they accomplish this despite 310 
challenges associated with socioeconomic disadvantage is unclear, and requires further 311 
investigation. 312 
In the present investigation, covariates predicted frequent consumption. Adolescent 313 
girls had greater odds of frequently consuming fruit at follow-up than did boys. Previous 314 
research has found that adolescent girls tend to consume more vegetables and fruit than boys 315 
(Bere, Brug, & Klepp, 2007; Von Post-Skagegard, et al., 2002). Frequent consumption of 316 
vegetables and fruits at baseline strongly predicted frequent consumption at follow-up. While 317 
previous research showed that adolescent diet tends to decline as they age (Larson, et al., 318 
2009; Pearson, MacFarlane, Crawford, & Biddle, 2009b; Pedersen, et al., 2012; Rasmussen, 319 
et al., 2006), there is also evidence that dietary intakes track over time. Tracking in this sense 320 
can be defined as the maintenance of relative position in rank of dietary intakes over time 321 
(Kelder, Perry, Klepp, & Lytle, 1994). Previous research has demonstrated tracking of dietary 322 
intakes among adolescents as they mature (Arcan, et al., 2007; Li & Wang, 2008). Findings 323 
suggest that if frequent vegetable and fruit consumption can be achieved and supported 324 
during early adolescence, these may be more likely to be sustained over time, emphasizing 325 
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the importance of developing healthy eating behaviours during early adolescence, particularly 326 
among boys. 327 
Limitations of the present investigation require acknowledgement. While food diaries 328 
and repeated recalls have been shown to be more accurate in gathering dietary intake data, 329 
past research using FFQs has shown that this methodology is appropriate for ranking 330 
participants according to dietary intakes and examining associations with predictors (Van den 331 
Bulck & Eggermont, 2006). The YEP Study FFQ was designed based on FFQs previously 332 
used among Australian adults (Marks, et al., 2001). The FFQ did not include measures of 333 
portion size; however, frequency of consumption is a major determinant of intake 334 
(Noethlings, Hoffman, Bergmann, & Boeing, 2003). Further, FFQs have been used 335 
previously in adolescents (Kolodziejczyk, Merchant, & Norman, 2012; Neumark-Sztainer, 336 
Story, Hannan, & Croll, 2002; Zhang, et al., 2012). Although BMI is a potentially important 337 
covariate that may be associated with dietary intake, height and weight data were not 338 
gathered in the YEP Study, and therefore analyses could not be adjusted for BMI. Household 339 
economic status or income were also not assessed. Past research has shown no significant 340 
associations between paternal education level and adolescent diet (Rasmussen, et al., 2006; 341 
Shi, et al., 2005; Von Post-Skagegard, et al., 2002). The use of an active consent method may 342 
account for the YEP Study modest response rate; however the sample was 343 
sociodemographically diverse. Although there were some differences between adolescents 344 
with complete and missing data, these were generally small and few in number. It was not 345 
possible to examine changes in predictors over time, and how such changes are associated 346 
with changes in dietary outcomes as predictors for the main part were only measured at 347 
baseline to reduce participant response burden at follow-up. It was not possible to examine 348 
changes in predictors over time, and how such changes are associated with changes in dietary 349 
outcomes as predictors for the main part were only measured at baseline to reduce participant 350 
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response burden at follow-up. While it is acknowledge that predictors may have changed 351 
between survey points this was not able to be assessed for all predictors. Finally, sex 352 
differences in predictors of frequent consumption could not be determined due to sample size 353 
constraints. 354 
The present investigation has several strengths. A large sample of 355 
sociodemographically diverse disadvantaged adolescents was included, and a wide age range 356 
was represented given the cohort design of the study. A comprehensive framework for 357 
examining predictors of frequent vegetable and fruit consumption based on Social Ecological 358 
models was employed. Influences supporting healthy eating behaviours among disadvantaged 359 
adolescents may be adopted more readily by families living in similar contexts. The 360 
longitudinal design enabled the identification of temporal changes in frequent vegetable and 361 
fruit consumption, and the direction of influence between intrapersonal, social and 362 
environmental factors and frequent consumption could also be established. 363 
Based on present findings, nutrition promotion initiatives aiming to improve eating 364 
behaviours among socioeconomically disadvantaged adolescents should focus on supporting 365 
disadvantaged adolescents’ families to develop strategies aimed at increasing home 366 
availability of nutritious foods and to implement family meal time rules. Adolescents could 367 
be encouraged to adopt strategies to reduce reliance on vending machines at school. 368 
Emphasis could also be placed on implementing such health promotion strategies during 369 
early adolescence, with specific tailoring of such messages for disadvantaged boys. 370 
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Table 1 Sociodemographic characteristics of socioeconomically disadvantaged Australian 
adolescents and proportions frequently consuming vegetables and fruit at baseline and 
follow-up (n=521) 
Sociodemographic characteristics  n % P 
Total sample  521 100 – 
Sexa     
Boys  225 43  
Girls  296 57 – 
Age groupa     
Year 7  355 68  
Year 9  166 32 – 
Region of residencea     
Metropolitan  363 70  
Non-metropolitan  158 30 – 
Frequent vegetable consumption (≥2 times/day)     
Baseline  149 29  
Follow-up  124 24 0.04* 
Frequent fruit consumption (≥1 time/day)     
Baseline  172 33  
Follow-up  186 36 0.29 
a No statistical tests were performed 
* P ≤ 0.05  
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Table 2 Longitudinal predictors and Odds Ratios (OR, 95% CI) of frequent vegetable and fruit consumption at follow-up among 
socioeconomically disadvantaged Australian adolescents identified in multivariable logistic regression analysis (n=521) 
  Frequent intake, % Less frequent intake, % OR (95% CI) P 
Frequent vegetable consumption at follow-upa, b      
n  124 397   
Dietary factors      
Baseline vegetable consumption frequency      
Infrequent intake at baseline  49 78 1.00  
Frequent intake at baseline  51 22 3.57 (2.22-5.73) <0.001** 
      
Intrapersonal factors      
Spending money      
$30 or more/week/$20-$29/week  23 14 1.00  
$10-$19/week  16 20 0.54 (0.26-1.09) 0.08 
$5-$9/week  23 30 0.34 (0.18-0.67) 0.003**
<$5/week  23 19 0.66 (0.29-1.51) 0.32 
None  15 17 0.49 (0.23-1.03) 0.06 
      
Environmental factors      
Home access to food      
Vegetables served at dinner      
Never/Sometimes/Usually  19 
 
46 
 
1.00 
 
 
Always  81 54 2.54 (1.57-4.10) <0.001**
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Model adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Model adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                                (Continued) 
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Table 2 Continued 
  Frequent intake, % Less frequent intake, % OR (95% CI) P 
Frequent fruit consumption at follow-upc, d      
n  186 335   
Dietary factors      
Baseline fruit consumption frequency      
Infrequent intake at baseline  51 76 1.00  
Frequent intake at baseline  49 24 2.76 (1.90-4.02) <0.001**
      
Sociodemographic characteristics      
Sex      
Boys  34 48 1.00  
Girls  66 52 1.72 (1.19-2.47) 0.005**
      
Intrapersonal factors      
Eating behaviours at school      
Bought food/drink from school vending machines      
Every day/Most days/Sometimes  11 18 1.00  
Hardly ever  20 12 2.85 (1.34-6.07) 0.008**
Never/No vending machine  69 70 1.73 (0.96-3.14) 0.07 
      
Social factors      
Family meal time rules      
Expected to eat all foods served even if disliked      
Never  18 29 1.00  
Sometimes  32 33 1.45 (0.91-2.31)  
Usually  31 25 1.89 (1.17-3.05)  
Always  19 13 2.16 (1.11-4.22)  
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Model adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Model adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01
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Supplemental Table 1 Intrapersonal, social, and environmental measures drawn from the 
baseline YEP adolescent surveya 
 Measure Range Source 
Intrapersonal measures    
Skipped meals frequency Three individual items: 
 ‘Over the past month, about how often have you…?’ 
‘…skipped breakfast?’ 
‘…skipped lunch?’, and 
‘…skipped dinner?’ 
1–5 Original 
    
Meals eaten alone Two individual items: 
‘Over the past month, about how often have you…?’ 
‘…eaten breakfast on your own?’, and 
‘…eaten dinner on your own?’ 
1–5 Original 
    
Fast food eating behaviours Four individual items: 
‘Over the past month, about how often have you…?’ 
‘…eaten fast food or takeaway for breakfast?’ 
‘…bought fast food or takeaway for lunch?’ 
‘…eaten fast food or takeaway for dinner at home?’, and 
‘…eaten dinner at a fast food place (like McDonalds, Pizza Hut)?’ 
1–5 Original 
    
Eating behaviours at school Four individual items: 
‘About how often do you…?’ 
‘…buy foods or drinks from the school canteen/tuck-shop?’ 
‘…leave the school grounds during school (e.g. at recess or  
 lunchtime) to buy food or drinks’, and 
‘…buy food or drinks on the way to or from school?’ 
and 
‘About how often do you buy foods or drinks from vending 
machines at school?’ 
1–5 
 
 
 
 
 
 
1–6 
Adapted 
from 
Cleland, et 
al. (2004) 
    
Perceived importance of 
health behaviours 
Scale constructed by summing three items: 
‘How important are the following to you?’ 
‘Eating healthy food’ 
‘Limiting the amount of ‘junk-food’ you eat’, and  
‘Exercising and staying fit’ 
3–12 Original 
 
    
Self-efficacy 
(for Fruit or High-energy 
food) 
Two scales constructed by summing three items each: 
‘If you wanted to, how confident (sure) are you that you could eat  
 more fruit’ (or ‘…could cut down on junk-food...’)  
‘…when you’re hanging out with friends?’ 
‘…when you’re at school?’, and 
‘…when you’re at home?’ 
3–12 Adapted 
from 
Kremers et 
al. (2003) 
and 
Neumark-
Sztainer et 
al. (2003)b  
    
Spending money 
 
One individual item: 
‘In a typical week, about how much money do you have available 
to  
 spend on yourself (e.g. from pocket money, a part-time job)?’ 
1–6 Original 
 
a Note these measures have been published previously. Please refer to Stephens et al. (2012) 
b Measures have been tested to be valid and reliable.        (Continued) 
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Supplemental Table 1 Continued 
 Measure Range Source 
Social measures    
Family support for healthy 
eating 
Scale constructed by summing five items: 
‘During the past year, about how often have your family  
 (parents/brothers or sisters) said or done this’ 
‘…made you feel good about the way you eat?’ 
‘…eaten healthy foods with you?’ 
‘…encouraged you not to eat ‘junk-food’ when you felt like it?’ 
‘…encouraged you to eat healthy foods?’, and 
‘…encouraged you to try new foods?’ 
5–15 Adapted 
from Sallis 
et al. 
(1987)b 
 
    
Friends’ support for healthy 
eating 
The same set of five questions about family support were summed 
to create a scale assessing support for healthy eating from friends 
5–15 Adapted 
from Sallis 
et al. 
(1987)b 
    
Mother’s role-modelling of 
healthy eating 
Scale constructed by summing four items: 
‘My mother…’ 
‘…eats healthy food’ 
‘…limits the amount of ‘junk-food’ they eat’ 
‘…eats vegetables most days’, and 
‘…eats fruit most days’ 
4–12 Original 
    
Father’s role-modelling of 
healthy eating 
The same set of four questions about mother’s role-modelling were 
summed to create a scale assessing role-modelling of healthy eating 
by the father 
4–12 Original 
    
Friends’ role-modelling of 
healthy eating 
The same set of four questions about mother’s role-modelling were 
summed to create a scale assessing role-modelling of healthy eating 
by friends 
4–12 Original 
 
    
Meal time atmosphere 
 
Two individual items:  
‘The evening meal is an unpleasant time for my family’, and  
‘The evening meal is a time when my family really talks and 
catches  
  up with each other’ 
1–4 Adapted 
from 
Fulkerson 
et al. 
(2006) and 
Neumark-
Sztainer 
et. al 
(2004) 
    
Family meal time rules 
 
Eight individual items: 
‘I eat whatever I like at home’ 
‘During meal times, I’m allowed to put the TV on’ 
‘At meal times I have to follow certain rules (e.g. not talking with 
my  
 mouth full)’ 
‘I’m expected to be home for dinner unless otherwise arranged’ 
‘I’m expected to have good manners at the dinner table (e.g. 
handling  
 food politely – using my knife and fork properly)’ 
‘I’m expected to eat all the foods served even if I don’t like them’ 
‘It’s OK for me to make something else to eat if I don’t like the 
food  
 being served for dinner’, and 
‘I’m always allowed to buy whatever I want from fast food places’ 
1–4 Adapted 
from 
Fulkerson 
et al. 
(2006) and 
Neumark-
Sztainer 
et. al 
(2004) 
a Note these measures have been published previously. Please refer to Stephens et al. (2012) 
b Measures have been tested to be valid and reliable.       (Continued) 
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Supplemental Table 1 Continued 
 Measure Range Source 
Environmental measures    
Home access to food   
(Nutritious food or High-
energy food) 
Two individual items: 
‘There is plenty of food at home’, and 
‘Vegetables are served at dinner’ 
1–4 
 
Adapted 
from 
Neumark-
Sztainer et 
al. (2003)b 
    
Home availability of food 
(Nutritious food or High-
energy food) 
Two scales constructed by summing the following two and five 
items, respectively: 
‘About how often are the following foods available in your home?’ 
Nutritious food:  
‘fruit’ and  
‘vegetables’ 
 
High-energy food: 
‘cakes/donuts/biscuits’ 
‘potato chips or other salty snack foods’ 
‘chocolate or other lollies’ 
‘soft drink’, and 
‘sports drinks or energy drinks’ 
2–8 
 
 
 
 
 
5–20 
 
 
 
Adapted 
from 
Campbell 
et al. 
(2007) 
and 
Neumark-
Sztainer et 
al. (2003)b 
    
Perception of school canteen 
 
Scale constructed by summing five items: 
‘How would you rate your school canteen for…?’ 
‘…buying fresh foods (e.g. fruit)?’ 
‘…buying prepared foods (e.g. sandwiches, salads)?’ 
‘…value of food (e.g. price)?’ 
‘…quality of food (e.g. freshness)?’, and 
‘…speed of service (time to get served)?’ 
5–25 Original 
 
    
Neighbourhood availability of 
high-energy food 
 
Scale constructed by summing four items: 
‘Are there fast food places near where you live?’ 
Summed together with: 
‘Are there…’ 
‘…places to buy snacks near where you live (e.g. ice-creams, 
lollies,  
 soft drink, cakes, potato crisps)?’ 
‘…fast food places near your school?’, and 
‘…places to buy snacks near your school (e.g. ice-creams, lollies, 
soft  
 drink, potato crisps)?’ 
4–15 Original 
 
a Note these measures have been published previously. Please refer to Stephens et al. (2012) 
b Measures have been tested to be valid and reliable. 
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Supplemental Table 2 Longitudinal associations between predictor variables and frequently 
consuming vegetables and fruit at follow-up identified in bivariable logistic regression 
analysis among socioeconomically disadvantaged Australian adolescents (n = 521) 
 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent vegetable consumption at follow-upa, b     
n 124 397   
Dietary factors     
Baseline frequency of fast food intake     
Frequent intake at baseline 49 78 1.00  
Infrequent intake at baseline 51 22 3.74 (2.40-5.82) <0.001** 
     
Sociodemographic characteristics     
Sex     
Boys 37 45 1.00  
Girls 63 55 1.37 (0.96-1.97) 0.09 
Age     
Year 7 69 67 1.00  
Year 9 31 32 1.04 (0.64-1.68) 0.88 
Region of residence     
Metropolitan 58 73 1.00  
Non-metropolitan 42 27 2.02 (1.06-3.86) 0.03 
     
Intrapersonal factors     
Skipped meals frequency     
Skipped breakfast     
Every day/Most days 17 18 1.00  
Once/twice a week 13 12 1.32 (0.60-2.91) 0.49 
Once/twice a month 17 15 1.31 (0.67-2.56) 0.43 
Not in last month 53 54 1.07 (0.68-1.69) 0.76 
Skipped lunch     
Most days/Every day 15 11 1.00  
Once/twice a week 9 15 0.48 (0.16-1.39) 0.17 
Once/twice a month 21 20 0.77 (0.37-1.59) 0.47 
Not in last month 56 54 0.76 (0.43-1.33) 0.32 
Skipped dinner     
Every day/Most days/Once/twice a week/Once/twice a month 11 15 1.00  
Not in last month 89 85 1.49 (0.77-2.88) 0.23 
     
Meals eaten alone     
Ate breakfast alone     
Every day 15 21 1.00  
Most days 32 26 1.60 (0.84-3.07) 0.15 
Once/twice a week 10 13 1.17 (0.53-2.57) 0.69 
Once/twice a month 14 12 1.71 (0.80-3.67) 0.16 
Not in last month 29 28 1.38 (0.64-2.97) 0.40 
Ate dinner alone     
Every day/Most days/Once/twice a week 16 20 1.00  
Once/twice a month 15 18 1.14 (0.57-2.26) 0.71 
Not in last month 69 63 1.37 (0.84-2.24) 0.20 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                    (Continued) 
Supplementary Data 
37 
 
Supplemental Table 2 Continued 
 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent vegetable consumption at follow-upa, b cont…     
Intrapersonal factors cont…     
Fast food eating behaviors     
Ate fast food for breakfast     
Every day/Most days/Once/twice a week/Once/twice a month 16 21 1.00  
Not in last month 84 79 1.48 (0.89-2.47) 0.13 
Ate fast food for lunch     
Every day/Most days/Once/twice a week/Once/twice a month 44 54 1.00  
Not in last month 56 46 1.50 (1.06-2.13) 0.02 
Ate fast food for dinner at home     
Every day/Most days/Once/twice a week 26 35 1.00  
Once/twice a month/Not in last month 74 65 1.98 (1.28-3.06) 0.003**
Ate fast food for dinner at a fast food restaurant     
Every day/Most days/Once/twice a week/Once/twice a month   44 43 1.00  
Not in last month   56 57 0.98 (0.61-1.58) 0.93 
     
School eating behaviors     
Bought food/drink from school canteen     
Every day/Most days/Sometimes 48 56 1.00  
Hardly ever/Never 52 44 1.45 (0.91-2.31) 0.12 
Left school ground to buy food/drink     
Every day/Most days/ Sometimes/Hardly ever 48 56 1.00  
Never 52 44 0.99 (0.48-2.03) 0.98 
Bought food/drink on way to/from school     
Every day/Most days/Sometimes/Hardly ever 36 41 1.00  
Never 65 59 1.20 (0.76-1.89) 0.42 
Bought food/drink from school vending machines     
Every day/Most days/Sometimes 12 16 1.00  
Hardly ever 18 14 2.18 (1.06-4.46) 0.04 
Never/No vending machine 70 69 1.47 (0.62-3.46) 0.37 
     
Self-efficacy for decreasing intakes of high-energy food, mean±SD 9.23 (±2.28) 8.34 (±2.41) 1.15 (1.04-1.27) 0.006** 
     
Spending money     
$30 or more/week/$20-$29/week 23 14 1.00  
$10-$19/week 16 20 0.50 (0.24-1.04) 0.06 
$5-$9/week 23 30 0.43 (0.23-0.79) 0.008**
<$5/week 23 19 0.75 (0.33-1.73) 0.50 
None 15 17 0.57 (0.29-1.11) 0.10 
     
Social factors     
Family support for healthy eating, mean±SD 12.00 (±2.25) 11.51 (±2.43) 1.08 (0.99-1.18) 0.07 
     
Friends’ support for healthy eating, mean±SD 9.27 (±2.51) 8.59 (±2.41) 1.10 (1.01-1.20) 0.03 
     
Mother’s role-modeling of healthy eating, mean±SD 11.19 (±1.22) 10.95 (±1.52) 1.14 (0.95-1.36) 0.15 
     
Father’s role-modeling of healthy eating, mean±SD 10.30 (±1.97) 10.05 (±2.05) 1.03 (0.92-1.15) 0.66 
     
Friend’s role-modeling of healthy eating, mean±SD 9.44 (±2.19) 9.04 (±2.23) 1.07 (0.98-1.16) 0.15 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                    (Continued) 
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 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent vegetable consumption at follow-upa, b cont…     
Social factors cont…     
Meal time atmosphere     
Evening meal – family talks and catches up     
Never 15 15 1.00  
Sometimes 27 33 0.98 (0.57-1.70) 0.94 
Usually 28 28 1.17 (0.65-2.09) 0.59 
Always 30 24 1.21 (0.57-2.54) 0.61 
Evening meal –  unpleasant for family     
Always/Usually 11 13 1.00  
Sometimes 17 20 0.95 (0.40-2.24) 0.89 
Never 72 67 1.29 (0.54-3.08) 0.56 
     
Family meal time rules     
Eats whatever they like at home     
Always 14 16 1.00  
Usually 34 31 1.33 (0.73-2.43) 0.34 
Sometimes 40 43 1.13 (0.58-2.19) 0.72 
Never 13 10 1.43 (0.47-4.37) 0.52 
Allowed television during mealtimes     
Always 31 35 1.00  
Usually 19 25 1.00 (0.54-1.86) 0.99 
Sometimes 35 25 1.65 (0.99-2.76) 0.06 
Never 15 15 1.01 (0.63-1.63) 0.95 
Expected to follow certain meal time rules     
Never 17 16 1.00  
Sometimes 18 24 0.61 (0.24-1.55) 0.29 
Usually 27 26 0.77 (0.37-1.59) 0.47 
Always 39 34 0.89 (0.47-1.71) 0.72 
Expected to be home for dinner     
Never/Sometimes 15 20 1.00  
Usually 18 25 0.81 (0.41-1.61) 0.54 
Always 68 55 1.40 (0.88-2.23) 0.15 
Expected to eat all foods served even if disliked     
Never 23 26 1.00  
Sometimes 28 34 0.95 (0.57-1.59) 0.85 
Usually 28 27 1.11 (0.68-1.80) 0.67 
Always 21 14 1.44 (0.79-2.65) 0.23 
Allowed to make something else for dinner     
Always 15 13 1.00  
Usually 18 19 0.93 (0.47-1.86) 0.84 
Sometimes 36 46 0.73 (0.37-1.43) 0.35 
Never 32 23 1.22 (0.59-2.50) 0.59 
Allowed to buy whatever is liked at fast food places     
Always 11 19 1.00  
Usually 25 26 2.21 (0.78-6.27) 0.13 
Sometimes/Never 65 55 2.43 (0.97-6.10) 0.06 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                    (Continued) 
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 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent vegetable consumption at follow-upa, b cont…     
Environmental factors     
Home access to food     
Plenty of food at home     
Never/Sometimes 7 14 1.00  
Usually 33 35 1.76 (0.79-3.94) 0.16 
Always 60 51 2.11 (0.77-5.81) 0.14 
Vegetables served at dinner     
Never/Sometimes/Usually 19 46 1.00  
Always 81 54 2.99 (1.90-4.71) <0.001** 
     
Home availability of nutritious food, mean±SD 7.69 (±0.89) 7.51 (±0.97) 1.15 (0.93-1.42) 0.19 
     
Home availability of high-energy food, mean±SD 11.40 (±2.88) 12.44 (±2.96) 0.88 (0.81-0.95) 0.003** 
     
Local environment access to food     
Perception of school canteen, mean±SD 14.66 (±4.52) 13.98 (±4.72) 1.02 (0.98-1.06) 0.35 
     
Neighborhood availability of high-energy food, mean±SD 8.08 (±2.09) 8.49 (±2.09) 0.92 (0.85-1.00) 0.06 
     
Frequent fruit consumption at follow-upc, d     
n 186 335   
Dietary factors     
Baseline high-energy beverage intake frequency     
Frequent intake at baseline 51 76 1.00  
Infrequent intake at baseline 49 24 2.89 (2.04-4.11) <0.001** 
     
Sociodemographic characteristics     
Sex     
Boys 34 48 1.00  
Girls 66 52 1.64 (1.14-2.35) 0.009** 
Age      
Year 7 69 66 1.00  
Year 9 31 34 1.21 (0.73-2.01) 0.44 
Region of residence     
Metropolitan 71 69 1.00  
Non-metropolitan 29 31 0.88 (0.54-1.41) 0.57 
     
Intrapersonal factors     
Skipped meals frequency     
Skipped breakfast     
Every day/Most days 13 20 1.00  
Once/twice a week 12 13 1.48 (0.76-2.88) 0.24 
Once/twice a month 16 16 1.36 (0.69-2.70) 0.36 
Not in last month 59 51 1.67 (1.03-2.70) 0.04 
Skipped lunch     
Most days/Every day 10 13 1.00  
Once/twice a week 11 14 1.14 (0.44-2.90) 0.78 
Once/twice a month 23 19 1.59 (0.80-3.14) 0.18 
Not in last month 56 53 1.29 (0.64-2.59) 0.46 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                    (Continued) 
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 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent fruit consumption at follow-upc, d cont…     
Intrapersonal factors cont…     
Skipped meals frequency cont…     
Skipped dinner     
Every day/Most days/Once/twice a week/Once/twice a month 13 15 1.00  
Not in last month 87 85 1.36 (0.71-2.59) 0.35 
     
Meals eaten alone     
Ate breakfast alone     
Every day 15 22 1.00  
Most days 30 27 1.58 (0.97-2.56) 0.07 
Once/twice a week 11 13 1.24 (0.67-2.27) 0.49 
Once/twice a month 16 11 1.94 (1.03-3.64) 0.04 
Not in last month 29 28 1.44 (0.91-2.28) 0.12 
Ate dinner alone     
Every day/Most days/Once/twice a week 17 20 1.00  
Once/twice a month 16 18 0.98 (0.55-1.75) 0.94 
Not in last month 68 62 1.15 (0.63-2.09) 0.64 
     
Fast food eating behaviors     
Ate fast food for breakfast     
Every day/Most days/Once/twice a week/Once/twice a month 17 22 1.00  
Not in last month 83 78 1.30 (0.76-2.23) 0.33 
Ate fast food for lunch     
Every day/Most days/Once/twice a week/Once/twice a month 45 56 1.00  
Not in last month 55 44 1.54 (1.00-2.36) 0.05 
Ate fast food for dinner at home     
Every day/Most days/Once/twice a week 29 35 1.00  
Once/twice a month/Not in last month 71 65 1.33 (0.96-1.84) 0.09 
Ate fast food for dinner at a fast food restaurant     
Every day/Most days/Once/twice a week/Once/twice a month 43 43 1.00  
Not in last month 58 57 1.01 (0.72-1.41) 0.97 
     
School eating behaviors     
Bought food/drink from school canteen     
Every day/Most days/Sometimes 48 57 1.00  
Hardly ever/Never 52 43 1.29 (0.83-2.01) 0.25 
Left school ground to buy food/drink     
Every day/Most days/ Sometimes/Hardly ever 15 17 1.00  
Never 85 83 0.86 (0.51-1.45) 0.56 
Bought food/drink on way to/from school     
Every day/Most days/Sometimes/Hardly ever 40 39 1.00  
Never 60 61 0.84 (0.55-1.30) 0.43 
Bought food/drink from school vending machines     
Every day/Most days/Sometimes 11 18 1.00  
Hardly ever 20 12 2.80 (1.40-5.60) 0.005**
Never/No vending machine 69 70 1.63 (0.93-2.87) 0.09 
     
Self-efficacy for decreasing intakes of high-energy food, mean±SD 8.93 (±2.44) 8.35 (±2.37) 1.06 (0.97-1.17) 0.19 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                    (Continued) 
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 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent fruit consumption at follow-upc, d cont…     
Intrapersonal factors cont…     
Spending money     
$30 or more/week/$20-$29/week 17 16 1.00  
$10-$19/week 16 21 0.66 (0.35-1.27) 0.20 
$5-$9/week 29 28 0.87 (0.44-1.72) 0.69 
<$5/week 20 20 0.90 (0.46-1.78) 0.76 
None 18 16 0.99 (0.61-1.59) 0.95 
     
Social factors     
Family support for healthy eating, mean±SD 12.05 (±2.16) 11.39 (±2.49) 1.08 (0.98-1.19) 0.12 
     
Friends’ support for healthy eating, mean±SD 9.09 (±2.39) 8.56 (±2.47) 1.08 (1.02-1.15) 0.02 
     
Mother’s role-modeling of healthy eating, mean±SD 11.24 (±1.22) 10.87 (±1.56) 1.17 (1.01-1.35) 0.04 
     
Father’s role-modeling of healthy eating, mean±SD 10.23 (±2.00) 10.04 (±2.05) 1.04 (0.96-1.12) 0.33 
     
Friend’s role-modeling of healthy eating, mean±SD 9.32 (±2.17) 9.03 (±2.25) 1.05 (0.97-1.13) 0.23 
     
Meal time atmosphere     
Evening meal – family talks and catches up     
Never 12 17 1.00  
Sometimes 26 35 1.04 (0.60-1.81) 0.90 
Usually 30 27 1.69 (1.03-2.76) 0.04 
Always 32 22 1.97 (1.04-3.75) 0.04 
Evening meal –  unpleasant for family     
Always/Usually 13 13 1.00  
Sometimes 16 22 0.60 (0.32-1.13) 0.12 
Never 72 66 0.81 (0.43-1.51) 0.50 
     
Family meal time rules     
Eats whatever they like at home     
Always 15 16 1.00  
Usually 34 30 1.19 (0.60-2.35) 0.61 
Sometimes 40 44 0.88 (0.47-1.61) 0.66 
Never 12 10 1.19 (0.62-2.29) 0.59 
Allowed television during mealtimes     
Always 31 35 1.00  
Usually 21 25 1.02 (0.55-1.90) 0.94 
Sometimes 32 25 1.48 (0.92-2.39) 0.10 
Never 16 14 1.19 (0.67-2.11) 0.55 
Expected to follow certain meal time rules     
Never 13 17 1.00  
Sometimes 22 23 1.27 (0.79-2.03) 0.31 
Usually 25 27 1.22 (0.76-1.95) 0.41 
Always 40 33 1.45 (0.78-2.69) 0.23 
Expected to be home for dinner     
Never/Sometimes 14 21 1.00  
Usually 23 24 1.49 (0.85-2.58) 0.16 
Always 63 55 1.62 (0.96-2.73) 0.07 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01                    (Continued) 
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 Frequent 
intake, %
Less frequent 
intake, % 
OR 
(95% CI) 
 
P 
Frequent fruit consumption at follow-upc, d cont…     
Social factors cont…     
Family meal time rules cont...     
Expected to eat all foods served even if disliked     
Never 18 29 1.00  
Sometimes 32 33 1.51 (0.95-2.41) 0.08 
Usually 31 25 1.88 (1.17-3.02) 0.010**
Always 19 13 2.16 (1.15-4.05) 0.02 
Allowed to make something else for dinner     
Always 13 13 1.00  
Usually 19 18 1.14 (0.54-2.43) 0.73 
Sometimes 40 45 0.93 (0.49-1.75) 0.82 
Never 27 23 1.16 (0.60-2.21) 0.66 
Allowed to buy whatever is liked at fast food places     
Always 12 
 
19 
 
1.00 
 
 
Usually 25 
 
27 
 
1.68 (0.74-3.83) 
 
0.21 
 
Sometimes/Never 63 54 1.94 (1.03-3.63) 0.04 
     
Environmental factors     
Home access to food     
Plenty of food at home     
Never/Sometimes 10 14 1.00  
Usually 34 35 1.30 (0.68-2.49) 0.42 
Always 57 52 1.39 (0.77-2.50) 0.27 
Vegetables served at dinner     
Never/Sometimes/Usually 30 45 1.00  
Always 70 55 1.62 (1.11-2.37) 0.02 
     
Home availability of nutritious food, mean±SD 7.59 (±1.06) 7.53 (±0.90) 0.95 (0.80-1.12) 0.52 
     
Home availability of high-energy food, mean±SD 11.69 (±2.97) 12.47 (±2.93) 0.92 (0.87-0.98) 0.010** 
     
Local environment access to food     
Perception of school canteen, mean±SD 14.05 (±4.45) 14.20 (±4.81) 0.98 (0.94-1.03) 0.41 
     
Neighborhood availability of high-energy food, mean±SD 8.41 (±2.22) 8.39 (±2.02) 1.02 (0.92-1.13) 0.74 
a Frequent intake defined as consuming vegetables ≥2 times/day at follow-up 
b Models adjusted for baseline vegetable consumption frequency 
c Frequent intake defined as consuming fruit ≥1 time/day at follow-up 
d Models adjusted for covariate ‘sex’ and baseline fruit consumption frequency 
** P ≤ 0.01 
 
 
 
